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AMENDMENTS TO THE CLAIMS JUL J f -^tyg 

This listing of claims replaces all prior versions and listings of claims in the application: 

1 . (Original) A method for performing a measurement related to a volume of fluid in a region 
inside a thorax of a body, comprising: 

injecting an electrical current between first and second internal electrodes positioned such 
that a portion of the injected current flows through at least a portion of the region, the internal 
electrodes being implanted in the body; 

measuring! a voltage between first and second external electrodes, the measured voltage 
being induced by the injected current, the first and second external electrodes being attached to 
an external surface of the skin of the body; and 

calculating a first impedance by taking the ratio of the measured voltage and the injected 
current, wherein the calculated impedance is related to the volume of fluid in the region. 

2. (Original) The method of claim 1, wherein the region is a lung. 

3. (Original) Thte method of claim 2, wherein the injection of current: is accomplished by 
applying a voltage between the first and second internal electrodes using an implantable 
cardiac device. 

4. (Original) ThSe method of claim 3, wherein the housing of the implantable cardiac device 
serves as the second internal electrode. 

5 . (Original) The method of claim 4 S wherein the first internal electrode is positioned 
epicardially over the left ventricle of the heart, and the second internal electrode is positioned 
near the upper portion of the left lung, 

6. (Original) The method of claim 5, wherein the first external electrode is attached to the 
anterior left shoulder region near the upper part of the lung, and the second external electrode 
is attached to ithe central dorsal region. 
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7. (Original) The method of claim 2, wherein the injection of current is accomplished by 
applying a voliage between the first and second internal electrodes using an implantable 
cardiac devicel 

8. (Original) The method of claim 7, wherein the implantable cardiac, device is an implantable 
cardioverter defibrillator. 

9. (Original) The method of claim 7, wherein the implantable cardiac device is an implantable 
pacemaker. 

10. (Original) The method of claim 7, wherein the implantable cardiac device is an implantable 
cardiac ^synchronization therapy device. 

1 1 . (Original) The method of claim 7, further comprising measuring a.lead impedance of the 
first and second internal electrodes. 

12. (Original) The method of claim 11, further comprising telemetering a voltage applied to 
inject the currkit and the measured lead impedance to a device external to the body. 

13. (Currently Amended) The method of claim 12, further comprising; calculating the injected 
current by dividing the telemetered voltage by the telemetered lead impedance current . 

14. (Original) The method of claim 4, further comprising: 

injecting a second electrical current between a third internal etectrode and the second 
internal electrode* the third internal electrode being implanted in the body and positioned such 
that a portion of the injected current flows through at least a portion of the lung; 

measuring a second voltage between a third external electrode attached to the upper right 
shoulder region and another of the external electrodes, the second measured voltage being 
induced by the second injected electrical current. 

15. (Original) The method of claim 14, wherein the third internal electrode is positioned in the 
right atrium of the heart. 
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16. (Original) The method of claim 14 further comprising calculating a second impedance by 
taking the ratio of the second measured voltage and the second injected current. 

17. (Original) Thk method of claim 16, further comprising computing a weighted average of the 
first and second calculated impedances. 

1 8. (Original) Thb method of claim 17, further comprising comparing two weighted averages to 
detect changes in pulmonary edema, 

19. (Original) The method of claim 1, further comprising telemetering information about the 
injected current to a device external to the body 

20. (Original) Thb method of claim 2, further comprising comparing a number of calculated 
impedances to detect a change in the volume of fluid in the lung. 

21. (Original) Tbje method of claim 20, further comprising detecting changes in pulmonary 
edema corresponding to changes in the calculated impedance. 

22. (Original) An apparatus for performing a measurement related to a volume of fluid in a 
region inside a thorax of a body, comprising: 

a receiverithat receives information about an electrical current injected between first and 
second internal electrodes positioned such that a portion of the injected current flows through at 
least a portion of toe region, the received information being telemetered from a device that 
injects the current, the device and the internal electrodes being implanxed in the body, 

an interface that receives a voltage signal detected by first and second external electrodes 
attached to an external surface of the skin of the body, the detected voltage being induced by the 
injected current; and 

a processing unit that determines the fluid volume in the region by calculating a first 
impedance from the voltage signal and the received information about the injected current. 

23. (Original) Tlie apparatus of claim 22, wherein the region is a lung. 
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24. (Original) The apparatus of claim 23, further comprising an implantable cardiac device that 
applies a voltage between the first and second internal electrodes to accomplish the current 
injection. 

25. (Original) The apparatus of claim 24, wherein a housing of the implantable cardiac device 
serves as the second internal electrode. 

26. (Original) The apparatus of claim 25, wherein the first internal electrode is positioned 
epicardiaJly olrer the left ventricle of the heart, and the second internal electrode i$ positioned 
near the upper portion of the left lung. 

27. (Original) Thte apparatus of claim 26, wherein the first external electrode is attached to the 

1 

anterior left shoulder region of the body, and the second external electrode is attached to the 
central dorsal tregion of the body. 

28. (Original) TWe apparatus of claim 22, further comprising an implantable cardiac device that 
applies a voltage between the first and second internal electrodes to accomplish the current 
injection. 

29. (Original) The apparatus of claim 28, wherein the implantable cardiac device is an 
implantable pacemaker. 

30. (Original) The apparatus of claim 28, wherein the implantable cardiac device is an 
implantable cardioverter-defibrillator. 

31. (Original) The apparatus of claim 28, wherein the implantable cardiac device is an 
implantable cardiac resynchronization therapy device. 

32. (Original) The apparatus of claim 28, wherein the second internal lelectrode comprises a 
housing of the implantable cardiac device. 
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33. (Original) The apparatus of claim 28, wherein the implantable medical device measures a 
leadimpedancfe of the first and second internal electrodes, 

34. (Original) The apparatus of claim 33, wherein the received information about the injected 
current further: comprises a telemetered value of the voltage applied to accomplish the current 
injection and a telemetered value of the measured lead impedance. 

35. (Original) The apparatus of claim 34, wherein the processing unit calculates the injected 
current by dividing the telemetered voltage value by the telemetered lead impedance value. 

36. (Original) The apparatus of claim 25, wherein the receiver receives information about a 
second electrical current injected between a third internal electrode:and the second electrode, 
the third internal electrode being implanted in the body and positioned such that a portion of 
the injected current flows through the lung, and wherein the interface receives a second 
voltage signals detected by a third external electrode and the second external electrode, the 
third electrode being attached to the skin in the suprasternal notch region, and the second 
electrode beinig attached to the postero-lateral region of the right thorax, medially over the 
ribs. 

37. (Original) Tbie apparatus of claim 36, wherein the third internal electrode is positioned in the 
right atrium of the heart. 

38. (Original) The apparatus of claim 36, wherein the processing unit calculates a second 
impedance by 1 taking the ratio of the second detected voltage and tbe second injected current. 

39. (Original) The apparatus of claim 38, wherein the processing unit computes a weighted 
average of a number of calculated impedances. 

40. (Original) Trie apparatus of claim 39, wherein the processing unit -compares two weighted 
averages to detect changes in pulmonary edema. 
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41. (Original) The apparatus of claim 22, wherein the receiver receives telemetered information 
about the injected current from an implantable medical device in the body. 

42. (Original) The apparatus of claim 23, wherein the processing unit compares a number of 
calculated impedances to detect a change in the volume of fluid in uhe lung. 

43. (Original) Thp apparatus of claim 42, wherein the processing unit detects changes in 
pulmonary edema corresponding to changes in the calculated impedance of the lung. 
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